Activation of corticotropin-releasing factor 1 receptor: insights from molecular dynamics simulations.
G-protein-coupled receptors (GPCRs) constitute the largest family of membrane-bound proteins involved in translation of extracellular signals into intracellular responses. They regulate diverse physiological and pathophysiological processes, and hence, they are prime drug targets for therapeutic intervention. In spite of the recent advancements in membrane protein crystallography, limited information is available on the molecular signatures of activation of GPCRs. Although few studies have been reported for class A GPCRs, the activation mechanism of class B GPCRs remains unexplored. Corticotropin-releasing factor 1 receptor (CRF1R), a class B GPCR, is associated with various disease conditions including stress, anxiety, and irritable bowel syndrome. Here, we report the activation of CRF1R using accelerated molecular dynamics simulations of the apo receptor. The breakage of His155(2.50)-Glu209(3.50) and Glu209(3.50)-Thr316(6.42) interactions is found to be crucial in transition of the receptor to its active conformation. Compared to the inactive crystal structure, major structural rearrangements occurred in the intracellular region of the transmembrane (TM) domain upon activation: TM3 twisted away from TM2, and an opening of the G-protein binding site occurred as a result of the outward movements of TM5 and TM6 from the helical bundle. Further, an inward tilt of TM7 toward the helical core is observed at the extracellular side, in agreement with recent findings (Coin et al. Cell 2013, 155, 1258-1269), where it is proposed that this movement helps in establishing favorable interactions with peptide agonist. Moreover, different allosteric pathways in the inactive and active states are identified using the correlations in torsion angle space. The inactive state is found to be less dynamic as compared to the putative active state of the receptor. Results from the current study could present a model for class B GPCRs activation and aid in the design of CRF1R modulators against brain and metabolic disorders.